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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to rotor structures for 
three-phase synchronous permanent-magnet motor 
specifically used as motors or electric power generators 
and, more particularly, to a rotor structure, for perma- 
nent-magnet motor, which has an increased strength to 
restrict deformation of the rotor structure caused at a 
high speed and which is specifically suited for an electric 
motor or an electric power generator of an electric vehi- 
cle. 

[0002] A current permanent-magnet motor has 
achieved an extremely high operating performance to 
be suited for use in an automotive vehicle and has been 
already put to practical use. Also, it has been a usual 
practice to employ the permanent-magnet motor as an 
auxiliary propelling motor in a hybrid type electric vehi- 
cle. Thus, it is known that the permanent-magnet motor 
has an excellent operating characteristic among other 
electric motors. However, the permanent-magnet motor 
has many other remaining technical matters to be 
solved, and a still further development over the existing 
permanent-magnet motor is expected to solve the 
above technical matters to provide a further improved 
operating performance. 

[0003] Typical examples of the above-mentioned 
technical matters involve a miniaturization of the motor 
for a reduced space, and a property of high speed rota- 
tion of the motor to realize one of various expedients to 
provide a high output performance. In a latter case 
where the motor rotates at an extremely high speed of 
more than 10,000 rpm, it is required for the rotor struc- 
ture to have an extremely high strength. 
[0004] FIG. 1 shows a typical example of a rotor struc- 
ture for a permanent-magnet motor of a related art. The 
rotor structure is constructed having a pair of axial ly 
spaced annular end plates 1,1, and an annular laminat- 
ed stack 2 of electromagnetic sheets. The annular lam- 
inated stack 2 and the annular end plates 1 , 1 are fixedly 
supported with a cylindrical core buck 3, which is con- 
nected to a rotor shaft 5 via a connecting portion 6 for 
rotating movement therewith. As viewed in FIG 2, the 
annular laminated stack 2 has plural permanent mag- 
nets 4, 4 located at circumferentially, equally spaced po- 
sitions. While, in FIG. 2\ only a single pole for the per- 
manent magnets 4, 4 is shown, it is to be noted that the 
motor shown in FIGS. 1 and 2 is of the type having eight 
poles. The motor also has a magnet retaining structure 
wherein the magnet for one pole is divided into two piec- 
es, with a central portion of one pole forming a bridge 
configuration to provide the magnet retaining structure 
having an increased strength to resist the centrifugal 
force. 

[0005] JP 2000-1 84638 discloses a rotor structure ac- 
cording to the preamble part of claim 1 . This rotor struc- 
ture uses sheets having through-holes and pins for 



caulking into the through-holes. Thereby, the whole lam- 
inated stack is fixed by a nail element. 
[0006] US 6,047,460 discloses a method for manu- 
facturing a permanent magnet rotor. The rotor is com- 
5 posed of a laminated stack, wherein the end plates have 
the same shape as the other sheets of the laminated 
stack. Furthermore, through-holes are provided for ac- 
comodating nail-like rivets for fixing purposes. 

10 SUMMARY OF THE INVENTION 

[0007] In the permanent-magnet motor shown in FIG. 
1 , however, it is further required that the rotor structure 
should be improved to provide a further increased du- 

15 rability and strength in order to meet the need for the 
high output performance and the property of high speed 
rotation required in recent years. Also, it is required for 
the rotor structure to be manufactured in a simplified 
process to provide a structure having a high reliability 

20 without the use of an electronic beam welding technique 
that requires a high skill. 

[0008] The present invention has been made to ad- 
dress the above technical matters and has an object to 
provide a rotor structure, for a permanent-magnet mo- 

25 tor, which ensures an increased strength and durability 
even at high speed rotation and which has a structure 
enabled to be manufactured without the use of a highly 
skilled fabricating technique such as an electronic beam 
welding technique. 

30 [0009] It is extremely difficult for the rotor structure to 
ensure a high reliability in restricting deformation, of the 
rotor structure caused at high speed rotation, with the 
use of the welding technique. Research and develop- 
ment have been deeply made with a view to finding out 

35 a new and unique joining structure of the rotor structure 
that can disenable the use of the welding technique. As 
a result, a new rotor structure is found wherein defor- 
mation of annular end plates of the rotor structure is re- 
stricted at the high speed rotation with the use of a 

40 unique mechanical fixing structure. 

[0010] Thus, this object is solved by the features of 
claim 1 . The sub-claims contain preferred embodiments 
of the invention. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The invention, together with objects and ad- 
vantages thereof, may best be understood by reference 
to the following description of the presently preferred 
50 embodiments together with the accompanying draw- 
ings, in which: 

FIG. 1 is a schematic cross sectional view of a rotor 
structure for a permanent-magnet motor in a related 
55 art; 

FIG. 2 is a schematic cross sectional view illustrat- 
ing inner part of the rotor structure shown in FIG. 1 ; 
FIG. 3 is a cross sectional view of a rotor structure 
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for a permanent-magnet motor of a first preferred 
embodiment of the present invention; 
FIG. 4 is an enlarged cross sectional view of a rotor 
structure of a second preferred embodiment of the 
present invention; 

FIG. 5 is an enlarged cross sectional view of a third 
preferred embodiment of the present invention; and 
FIG. 6 is an enlarged side view of an annular lami- 
nated stack of electromagnetic sheets illustrating 
caulked portions of the same. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0012] A first preferred embodiment of a rotor struc- 
ture for an electric rotary machine according to the 
present invention will be explained below with reference 
to FIG. 3. 

[0013] FIG. 3 is a cross sectional view illustrating an 
essential part of the rotor structure R. The rotor structure 
R includes a rotor shaft 5, a connecting section 6 ex- 
tending radially outward from an outer circumferential 
periphery of the rotor shaft 5, a cylindrical core buck 3 
integrally connected to the connecting portion 6, an an- 
nular laminated stack 2 of electromagnetic steel sheets, 
and first and second annular end plates 1a, 1b fixed to 
right and left end faces of the annular laminated stack 
2 by caulking. The annular laminated stack 2 has a plu- 
rality of circumferential ly equally spaced caulked por- 
tions 8. To this end, the annular laminated stack has the 
right end face formed with a plurality of axially concave 
recesses 8a and the left end face formed with a plurality 
of axially convex projections 8b, with the concave re- 
cesses 8a and the convex projections 8b serving as a 
first fixing means. The plural axial projections 7a of the 
annular end plate 1a and the axial recesses 7b of the 
annular end plate 1 b form a second fixing means. In the 
rotor structure R shown in FIG. 3, a right distal end of 
the cylindrical core buck 3 is formed with an annular 
flange 3a which radially extends outward from the outer 
circumferential periphery of the cylindrical core buck 3 
and which functions to hold the annular end plate 1a in 
a fixed plate. A left distal end portion of the cylindrical 
core buck 3 has a C-shaped ring 9 to hold the other an- 
nular end plate 1 b in a fixed place. The right annular end 
plate 1a has an axially inwardly extending annular pro- 
jection 7a which is fitted to the corresponding annular 
recess 8a of the annular laminated stack 2, and the left 
end plate 1b has an axially inwardly extending annular 
recess 7b which is fitted to the annular projection of the 
core stack 2. 

[0014] Preferably, each of the annular end plates 1a, 
1 b is made of non-magnetic material. If the annular end 
plates 1a, 1b are made of magnetic material, the mag- 
netic flux created in the core stack 2 by the plural per- 
manent magnets supported in the annular laminated 
stack 2 is dissipated to the annular end plates 1a, 1b, 
with a resultant loss caused in an output power of an 



electromagnetic rotary machine. It is desired for the ro- 
tor structure R that the magnetic flux is oriented only 
toward a stator (not shown), which is located in the vi- 
cinity of an outer circumferential periphery of the annular 
5 laminated stack 2, to minimize the loss in the output 
power of the electromagnetic rotary machine. Also, if the 
annular end plates 1a, 1b are made of magnetic mate- 
rial, cutting scraps, which are formed during machining 
operation, tend to adhere to the annular end plates 1a, 
10 1 b, resulting in a degradation in the performance of the 
rotor structure. For all of these reasons, each of the an- 
nular end plates are preferably made of stainless steel, 
brass, copper or aluminum, etc. Among these metals, it 
is preferable for the annular end plates to be made of 
15 stainless steel represented by SUS 304 in a J IS clarifi- 
cation such as a stainless steel bar defined under 
J1SG4303, a stainless steel plate or stainless steel belt 
formed by hot rolling under JISG4304 and a stainless 
steel plate or stainless steel belt formed under 
20 JISG4305. The SUS 304 material is widely used in var- 
ious applications and is easy to be available in the mar- 
ket and provides a sufficient strength preferably suited 
for the material of the end plates. 
[0015] In FIG. 3, the annular end plates 1a, 1b are 
25 exerted with centrifugal forces in directions as shown by 
arrows a, b, respectively. The annular end plates 1a, 1b 
have respective outward increased weight portions 1a', 
1b'in which momentums are also imparted in arrows a', 
b\ respectively, owing to their respective deviations in 
30 the center of gravities in the increased weight portions 
1a\ 1b*. In the illustrated embodiment of FIG 3, each of 
the annular end plates 1 a, 1 b is designed to have a thick- 
ness of 4 mm to ensure a sufficient bending rigidity. The 
momentum forces are received with the core stack 2, 
35 and the annular radial protrusion 3a of the core cylindri- 
cal core buck 3 and the C-ring 9. The C-ring 9 is widely 
in use as a retaining piece which is readily available in 
the market and which is low in cost and is effective for 
ensuring a simplified assembling work for the end plate 
40 1b. The C-ring is suitably made of hardened steel to pro- 
vide a desired mechanical strength. The presence of the 
annular end plates 1a, 1b formed with the axial projec- 
tions 7a and the axially indent recesses 7b, which are 
held in mating engagement with the annular laminated 
45 stack 2, allows a portion of the centrifugal force to be 
exerted in a radial direction to each of the end plates ia, 
1b to be received with the annular laminated stack 2. 
[0016] In the illustrated embodiment of FIG. 3, further, 
although the annular end plate 1b has been shown and 
so described as being stopped with the C-ring 9, the 
present invention is not limited to this type of retaining 
technique and the annular end plate 1b may be held in 
a fixed position by other retaining techniques such as a 
caulking step. The electromagnetic steel sheets of the 
55 annular laminated stack 2 are normally caulked in the 
same practice as performed in a usual caulking tech- 
nique. When desired to fix the annular end plate 1b to 
the annular laminated stack 2, the annular end plate 1b 
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is caulked with the annular laminated stack 2 and, for 
this reason, the second fixing means of each annular 
end plate is designed to be slightly larger than in size 
than the first fixing means of the annular laminated stack 
2. 

[0017] A rotor structure of the second preferred em- 
bodiment according to the present invention is de- 
scribed with reference to FIG. 4, with like parts bearing 
the same reference numerals as those used in FIG 3 
and a description of the same parts being omitted for 
the sake of simplicity. 

[001 8] In the illustrated embodiment of FIG. 4, the an- 
nular end plates 1a, 1b are coupled to the annular lam- 
inated stack 2 by caulking at the second fixing means 
of the annular end plates 1a, 1b and the first fixing 
means of the annular laminated stack 2. The first fixing 
means of the annular laminated stack 2 is formed in a 
plurality of rectangular-shaped profiles (FIG. 6) that are 
located at circumferentially spaced locations. The pres- 
ence of the caulked portions each formed in the rectan- 
gular profile renders the fabrication step to be easily im- 
plemented while ensuring a sufficient rigidity. Preferably, 
the rectangular profile may be designed to have a di- 
mensional range composed of first and second dimen- 
sional elements such as a lenth or width of more than 1 
. mm and the width or the height of more than 2 mm. With 
such a dimensional range of the rectangular profile, the 
annular laminated stack 2 may be caulked without caus- 
ing an increased number of caulking portions while pre- 
venting an imbalance in shape of the annular laminated 
stack 2 and ensuring the strength at the caulked por- 
tions. Each of the caulked portions may be preferably 
designed in the dimensional range to have the third di- 
mensional element such as the height of approximately 
one to two times the thickness of each steel plate in an 
axial direction of the rotor shaft. With such a dimensional 
range of each of the caulked portions, likewise, the an- 
nular laminated stack 2 may be caulked without causing 
the increased number of caulking portions while pre- 
venting the imbalance in shape of the annular laminated 
stack 2 and ensuring the strength at the caulked por- 
tions. 

[0019] A rotor structure of a third preferred embodi- 
ment according to the present invention is described 
with reference to FIG. 5, with like parts bearing the same 
reference numerals as those used in FIG. 4. In the illus- 
trated embodiment of FIG. 5, the annular laminated 
stack 2 has a plurality of caulked portions wherein each 
recess 8a" is formed to have a substantially trapezoid 
shape in an increased scale in cross section. The right 
annular end plate 1a has a plurality of circumferentially 
equally spaced projections 7a", configured in a substan- 
tially rectangular shape in cross section, at which the 
annular end plate 1b is caulked to the right side of the 
annular laminated stack 2. Likewise, the left side face 
of the annular laminated stack 2 is formed with a plurality 
of circumferentially spaced axially and outwardly ex- 
tending projections 8b" at which the annular end plate 



1b is caulked to the left side of the annular laminated 
stack 2 at the circumferentially spaced axial projections 
8b". With such a configuration of the rotor structure, it is 
possible for the annular laminated stack 2 and the an- 
5 nular end plates 1a, 1 b to be coupled to one another in 
a tightly fixed relationship. 

[0020] It will thus be seen that, in order to enhance 
the rigidity of the rotor structure by integrally assembling 
the annular laminated stack 2 of the electromagnetic 

10 steel sheets and the annular end plates to one another, 
the annular end plates may have the second fixing 
means formed in the substantially same shape and size 
as the first fixing means of the annular laminated stack 2. 
[0021] FIG. 6 is a view for illustrating an example of a 

15 pattern of caulked portions formed in the electromag- 
netic steel sheet. In this case, the electromagnetic steel 
sheet is formed with sixteen caulked portions 8a". The 
number of caulked portions may involves a half of the 
above number of caulked portions, i.e., eight caulked 

20 portions, or a further half of the eight caulked portions, 
i.e., four caulked portions depending on various situa- 
tions and, thus, the number of caulked portions may be 
preferably selected to have a suitable value in a range 
between 4 to 16 pieces. Also, the caulked portions may 

25 be formed at circumferentially, substantially, equally 
spaced positions. By forming the caulked portions in 
such equally spaced positions, a stress may be uniform- 
ly dispersed in the electromagnetic steel sheet to main- 
tain a balance in strength. Selecting the number of 

30 caulked portions in the above range, it is possible for the 
strength, provided by the caulked portions, of the elec- 
tromagnetic steel sheet to be highly improved to provide 
an improved operating performance of the motor, while 
enabling a capability in fabricating the rotor with an ex- 

35 cellent strength without causing complicated fabricating 
steps. 

[0022] Further, the caulked portions may be suitably 
located in a circumferential area distanced from an inner 
circumferential periphery of each electromagnetic steel 

40 sheet by 7 to 30 % a radial length of each electromag- 
netic steel sheet relative to an outer circumferential pe- 
riphery thereof. By forming the caulked portions in such 
a circumferential area, the strength, provided by the 
caulked portions, of the electromagnetic steel sheet can 

45 be increased to minimize a deformation of the rotor, for 
thereby improving the operating performance of the mo- 
tor. When forming the caulked portions outside the cir- 
cumferential area in a range greater than 30 %, the op- 
erating performance of the motor is adversely affected 

50 and, when forming the caulked portions inside the cir- 
cumferential area in a range below 7 %, the strength, 
provided by the caulked portions of the electromagnetic 
steel sheet tends to have a decreased value. In FIG 6, 
further, although each of the caulked portions has been 

55 shown as an elongated shape in a circumferential direc- 
tion, each caulked portion may extends in the elongated 
shape in the radial direction of the electromagnetic steel 
sheet or the electromagnetic steel sheet may have 
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caulked portions extending in mixed orientations. 
[0023] Also, the annular laminated stack 2 of the elec- 
tromagnetic steel sheets has a plurality of cutouts 10 
which serve as respective swivel stops and which serve 
to transmit a torque, acting on the annular laminated 5 
stack, to the cylindrical core buck. In the illustrated ex- 
ample, the stack of the electromagnetic steel sheets per 
se has the indents and the cylindrical core buck has the 
associated plural protrusions. Of course, such a combi- 
nation may be reversed in structure. 10 
[0024] In the illustrated embodiments discussed 
above, correction of rotational balance of the rotor struc- 
ture is an essential work to be done for allowing the rotor 
shaft to rotate in a stabilized fashion by taking a weight 
balance of a rotational body, i.e., the rotor structure. To 15 
achieve this end, it is desired for each of the annular end 
plates to have an excessive marginal annular portion to 
be shaped to provide the weight balance. 
[0025] As discussed above, in the illustrated embod- 
iments of the present invention, a permanent-magnet 20 
motor is constructed essentially of a permanent magnet, 
which serves as a source of generating magnetic flux 
forming a power source, with an increase in the number 
of the permanent magnets resulting in an increased 
power output of the magnet type motor. In this event, 25 
the presence of a body of the laminated steel plates, 
which incorporate plural permanent magnets, allows the 
motor to provide a further increased power output. How- 
ever, the steel plates should be formed of the electro- 
magnetic steel sheet. The use of the electromagnetic 30 
steel sheets, each of which has both side surfaces are 
electrically insulated, is effective for restricting electric 
current to be generated in the electromagnetic steel 
sheets through which magnetic flux passes during rota- 
tion of the rotor structure, thereby lowering loss in the 35 
power output. 

[0026] Further, the presence of the rotor structure, 
wherein the annular laminated stack of the electromag- 
netic steel sheets are sandwiched between the annular 
end plates and fitted on the cylindrical core buck, pro- *o 
vides a sufficient rigidity to avoid deformation of the rotor 
structure during operation of the motor. These compo- 
nent elements constitute essential parts which can not 
be missed in the rotor of an internal magnet rotor type 
motor. The connecting portion, which interconnects the 45 
cylindrical core buck and the rotor shaft to one another, 
serves to provide a role to fix the desired component 
part to the rotor shaft. 

[0027] In addition, the presence of a mechanical fixing 
technique, wherein the annular end plates are coupled 50 
to the annular laminated stack of the electromagnetic 
steel sheets which are caulked with the concave or con- 
vex portions, renders an assembling process to be sim- 
plified to provide an ease of quality control such as ri- 
gidity. Since, in this instance, each of the annular end 55 
plates has the convex projection or the concave recess 
each of which is held in mating engagement with the 
corresponding contoured caulked portion of the annular 



laminated stack of electromagnetic steel sheets, the an- 
nular end plates are enabled to be readily positioned rel- 
ative to the core stack in a simplified fashion during fixing 
assembly. Also, the presence of the caulked portion in 
the annular laminated stack renders the assembling 
work efficiency to be improved while ensuring an in- 
creased rigidity. 

[0028] Furthermore, in accordance with the rotor 
structure of the present invention, the use of the specific 
configuration, wherein a part of the centrifugal force 
generated in each annular end plate is received in the 
core stack of the laminated electromagnetic steel 
sheets, renders the rotor structure to realize the motor 
which is enabled to safely rotate at an extremely high 
speed reaching to a ten thousand and several hundred 
revolutions per minute, i.e., at a speed nearly equal to 
20,000 rpm, even with the use of the annular end plates 
which are made of stainless steel "SUS304" classified 
under JIS (Japanese Industrial Standard) with less me- 
chanical rigidity. Another advantage is found in that it is 
possible to enhance a reliability in the mechanical 
strength at the maximum speed of the motor. With no 
welding technique employed in the rotor structure of the 
present invention, it is possible to reduce the assem- 
bling work time as well as the investment costs for those 
welding machines. 

[0029] Although the invention has been described 
above by reference to certain embodiments of the 
present invention, the invention is not limited to the em- 
bodiments described above and will occur to those 
skilled in the art, in light of the teachings. The scope of 
the invention is defined with reference to the following 
claims. 



Claims 

1. A rotor structure for a permanent-magnet motor, 
comprising: 

an annular laminated stack (2) incorporating 
therein permanent magnets; 
a pair of annular end plates (1a, 1b) between 
which the annular laminated stack (2) is sand- 
wiched; and 
a rotor shaft (5); 

wherein each outer end surface of the annular 
laminated stack (2) has a plurality of first fixing 
portions (8a, 8a', 8a"; 8b, 8b', 8b"), and an inner 
surface of each of the annular end plates (1a, 
1 b) has a plurality of second fixing portions (7a, 
7a', 7a"; 7b, 7b', 7b"); and 
wherein the annular laminated stack (2) and the 
annular end plates (1a, 1b) are fixedly coupled 
to one another by caulking at the first and sec- 
ond fixing portions, 

characterized in that 
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the rotor structure further comprises a cylindri- 
cal core buck (3) having its outer circumferen- 
tial periphery carrying thereon the annular lam- 
inated stack (2) and the annular end plates (1a, 
1b); 

wherein the rotor shaft (5) is integrally connect- 
ed to the cylindrical core buck (3) to be rotatable 
therewith, 

wherein the annular laminated stack (2) is 
formed of electromagnetic steel sheets, each 
of which having both side surfaces electrically 
insulated, and 

wherein each of the first and second fixing por- 
tions have a contoured shape formed as axial 
projections or axial recesses, such that the pro- 
jections are fitted into the corresponding re- 
cesses. 

2. The rotor structure according to claim 1 , wherein the 
annular laminated stack (2) and the annular end 
plates (1a, 1b) are held on the cylindrical core buck 
(3) and fixed thereto by a C-ring (9) fitted thereto. 

3. The rotor structure according to claims 1 or 2, 
wherein the annular end plates (1a, 1b) and the an- 
nular laminated stack (2) are fixed to the cylindrical 
core buck (3) by caulking. 

4. The rotor structure according to any one of claims 
1 to 3, wherein each of the annular end plates (1a, 
1b) is made of non-magnetic material. 

5. The rotor structure according to claim 4, wherein 
each of the annular end plates (1a, 1b) is made of 
stainless steel. 

6. The rotor structure according to any of claims 1 to 
5, wherein the first fixing portions (8a, 8a*, 8a"; 8b, 
8b', 8b") of the annular laminated stack (2) are lo- 
cated in a circumferential area distanced from an 
inner circumferential periphery of each electromag- 
netic steel sheet by 7 to 30 % a radial length of each 
electromagnetic steel sheet relative to an outer cir- 
cumferential periphery thereof and at circumferen- 
tially, equally spaced positions. 

7. The rotor structure according to claim 6, wherein 
each of the first fixing portions (8a, 8a 1 , 8a"; 8b, 8b', 
8b") of the annular laminated stack is formed in a 
rectangular shape which has a first dimensional el- 
ement of more than 1 mm and a second dimension- 
al element of more than 2 mm, with a third dimen- 
sional element of a value equal to one to two times 
the thickness of each electromagnetic steel plate. 

8. The rotor structure according to any one of claims 
1 to 5, wherein each of the second contoured fixing 
portions (7a, 7a', 7a"; 7b, 7b\ 7b") of the annular 



end plate has substantially the same dimensional 
size as that of each of the first contoured fixing por- 
tion of the annular laminated stack. 

5 9. The rotor structure according to any one of claims 
1 to 5, wherein each of the annular end plates has 
an excessive marginal portion for enabling a rotat- 
ing balance of the rotor. 

10 

Patentanspruche 

1. Rotoraufbau fur einen Permanentmagnetmotor, 
umfassend: 

15 

einen ringformig geschichteten Stapel (2), in 
welchem Permanentmagneten integriert sind; 
ein Paar von ringformigen Endplatten (1a, 1b), 
zwischen denen der ringformig geschichtete 
20 Stapel (2) angeordnet ist; und 

eine Rotorwetle (5); 

wobei jede Aufienendflache des ringformig ge- 
schichteten Stapel (2) eine Vielzahl von ersten 
Befestigungsbereichen (8a, 8a\ 8a M ; 8b, 8b\ 

25 8b") umfasst, und eine Innenfiache jeder der 

ringformigen Endplatten (1a, 1b) eine Vielzahl 
von zweiten Befestigungsbereichen (7a, 7a', 
7a"; 7b, 7b\ 7b") umfasst; und 
wobei der ringformig geschichtete Stapel (2) 

30 und die ringformigen Endplatten (1a, 1b) fest- 

stehend miteinander durch Verstemmen an 
den ersten und zweiten Befestigungsbereichen 
verbunden sind, 

35 dadurch gekennzeichnet, dass 

der Rotoraufbau ferner eine zylindrische Kern- 
auflage (3) umfasst, die mit ihren AuBenum- 
fang den ringformig geschichteten Stapel (2) 
40 und die ringformigen Endplatten darauf (1a, 1b) 

tragt; 

wobei die Rotorwelle (5) einstuckig mit der zy- 
lindrischen Kernauflage (3) verbunden ist, urn 
mit dieser drehbar zu sein, 
45 - wobei der ringfdrmig geschichtete Stapel (2) 
aus elektromagnetischen Stahlblechen gebil- 
det ist, deren jeweifs beide Oberflachen elek- 
trisch isoliert sind, und 

wobei jeder der ersten und zweiten Befesti- 
50 gungsbereiche eine Konturenform aufweist, 

ausgebildet als axiale Vorsprunge oder axiale 
Vertiefungen, so dass die Vorsprunge in die 
entsprechenden Vertiefungen passen. 

55 2. Rotoraufbau nach Anspruch 1 1 wobei der ringformig 
geschichtete Stapel (2) und die ringfdrmigen End- 
platten (1a, 1b) auf der zylindrischen Kernauflage 
(3) gehalten werden und daran mittels eines 
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C-Rings (9). der daran eingepasst ist, befestigt 
sind. 

3. Rotoraufbau nach Anspruch 1 Oder 2, wobei die 
ringformigen Endplatten (1a, 1b) und der ringformig 
geschichtete Stapel (2) an der zylindrischen Kern- 
auflage (3) mittels Verstemmen befestigt sind. 

4. Rotoraufbau nach einem der Anspruche 1 bis 3, wo- 
bei jede der ringformigen Endplatten (1a, 1b) aus 
einem nichtmagnetischen Material gefertigt ist. 

5. Rotoraufbau nach Anspruch 4, wobei jede der ring- 
formigen Endplatten (1a, 1b) aus rostfreiem Stahl 
gefertigt ist 

6. Rotoraufbau nach einem der Anspruche 1 bis 5, wo- 
bei die ersten Befestigungsbereiche (8a, 8a\ 8a"; 
8b, 8b\ 8b") des ringformig geschichteten Stapels 
(2) in einem Umfangsbereich. welcher von einem 
Innenumfang jedes elektromagnetischen Stahl- 
blechs urn 7 bis 30 % einer radialen Lange jedes 
elektromagnetischen Stahlblechs relativ zu einem 
Aufienumfang davon beabstandet ist, und an in 
Umfangsrichtung gteichmafcig beabstandeten Po- 
sitionen liegen. 

7. Rotoraufbau nach Anspruch 6, wobei jeder der er- 
sten Befestigungsbereiche (8a, 8a', 8a"; 8b, 8b', 
8b") des ringformig geschichteten Stapels in einer 
rechteckigen Form ausgebildet ist, welche ein er- 
stes dimensionales Element grofier als 1 mm und 
ein zweites dimensionales Element groSer als 2 
mm aufweist, mit einem dritten dimensionalen Ele- 
ment mit einem Wert gleich dem Ein- bis Zweifa- 
chen der Dicke jeder elektromagnetischen Stahl- 
platte. 

8. Rotoraufbau nach einem der Anspruche 1 bis 5, wo- 
bei jeder der zweiten konturenreichen Befesti- 
gungsbereiche (7a, 7a\ 7a"; 7b, 7b', 7b") der ring- 
formigen Endplatte im Wesentlichen die gleiche di- 
mensionale Grofie aufweist wie diejenige jedes er- 
sten die Konturenform aufweisenden Befestigungs- 
bereichs des ringformig geschichteten Stapels. 

9. Rotoraufbau nach einem der Anspruche 1 bis 5, wo- 
bei jede der ringformigen Endplatten einen uberma- 
Bigen Randbereich aufweist, urn einen Rotations- 
ausgleich des Rotors zu ermoglichen. 



Revendications 

1 . Structure de rotor pour un moteur a aimant perma- 
nent, comprenant : 

une pile feuilletee annulaire (2) incorporant 



dans celle-ci des aimants permanents ; 
deux plaques d'extremite annulaires (1a, 1b) 
entre lesquelles la pile feuilletee annulaire (2) 
est intercalee ; et 

5 un arbre de rotor (5) ; 

dans laquelle chaque surface d'extremite exte- 
rieure de la pile feuilletee annulaire (2) compor- 
te une pluralite de premieres parties de fixation 
(8a, 8a 1 , 8a" ; 8b, 8b', 8b w ) et une surface inte- 

10 rieure de chacune des plaques d'extremite an- 

nulaires (1a, 1b) comporte une pluralite de 
deuxiemes parties de fixation (7a, 7a\ 7a" ; 7b, 
7b', 7b") ; et 

dans laquelle la pile feuilletee annulaire (2) et 
15 les plaques d'extremite annulaires (1a, 1b)sont 

accouplees fixement les unes aux autres par 
matage au niveau des premieres et deuxiemes 
parties de fixation, 

20 caracterisee en ce que 

la structure de rotor comprend, en outre, un 
chevalet de noyau cylindrique (3), la peripherie 
circonferentielle exterieure de celui-ci suppor- 
ts tant la pile feuilletee annulaire (2) et les plaques 
d'extremite annulaires (1a, 1b) ; 
dans laquelle I'arbre de rotor (5) est relie d'un 
seul tenant au chevalet de noyau cylindrique 
(3) pour etre capable de tourner avec celui-ci, 
30 - dans laquelle la pile feuilletee annulaire (2) est 
constitute de toles electromagnetiques, cha- 
cune de celles-ci ayant ses deux surfaces late- 
rales isolees electriquement, et 
dans laquelle chacune des premieres et 
35 deuxiemes parties de fixation a une forme pro- 
filee semblable a une protuberance axiale ou a 
un evidement axial, de sorte que les protube- 
rances soient inserees dans les evidements 
correspondants. 

40 

2. Structure de rotor selon la revendication 1 , dans la- 
quelle la pile feuilletee annulaire (2) et les plaques 
d'extremite annulaires (1 a, 1 b) sont maintenues sur 
le chevalet de noyau cylindrique (3) et fixees a celui- 

45 ci par une bague en C (9) montee sur celuhci. 

3. Structure de rotor selon les revendications 1 ou 2, 
dans laquelle les plaques d'extremite annulaires 
(1 a, 1 b) et la pile feuilletee annulaire (2) sont fixees 

50 au chevalet de noyau cylindrique (3) par matage. 

4. Structure de rotor selon Tune quelconque des re- 
vendications 1 a 3, dans laquelle chacune des pla- 
ques d'extremite annulaires (1a, 1b) est realisee en 

55 un materiau non magnetique. 

5. Structure de rotor selon la revendication 4, dans la- 
quelle chacune des plaques d'extremite annulaires 
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(1a, 1b) est realisee en acier inoxydable. 

6. Structure de rotor selon Tune quelconque des re- 
vendications 1 a 5, dans laquelle les premieres par- 
ties de fixation (8a, 8a\ 8a" ; 8b, 8b\ 8b") de la pile 5 
feuilletee annulaire (2) sont situees dans une region 
circonferentielle espacee d'une peripheric circonfe- 
rentielle interieure de chaque tole electromagneti- 
que de 7 a 30 % d'une longueur radiate de chaque 
tole electromagnetique par rapport a une peripherie to 
circonferentielle exterieure de celle-ci et a des po- 
sitions espacees de maniere egale circonferentiel- 
lement. 

7. Structure de rotor selon la revendication 6, dans la- 15 
quelle chacune des premieres parties de fixation 
(8a, 8a', 8a" ; 8b, 8b*. 8b") de la pile feuilletee an- 
nulaire est realisee en une forme rectangulaire qui 
comporte un premier element dimensionnel de plus 

de 1 mm et un deuxieme element dimensionnel de 20 
plus de 2 mm, un troisieme element dimensionnel 
ayant une valeur egale a une a deux fois I'epaisseur 
de chaque tole electromagnetique. 

8. Structure de rotor selon I'une quelconque des re- 25 
vendications 1 a 5, dans laquelle chacune des 
deuxiemes parties de fixation (7a, 7a', 7a" ; 7b, 7b\ 
7b") profilees de la plaque d'extremite annulaire a 
sensiblement la meme taille dimensionnelle que 
celle de chacune des premieres parties de fixation 30 
profilees de la pile feuilletee annulaire. 

9. Structure de rotor selon Tune quelconque des re- 
vendications 1 a 5, dans laquelle chacune des pla- 
ques d'extremite annulaires comporte une partie 35 
marginale excessive pour permettre un equilibrage 

en rotation du rotor. 



8 



EP1 193 827 B1 



HG.l 



\ 



/ / / 



3 

6 5 



F1G.2 




9 



EP1 193 827 B1 




FIG.4 
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